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KNOWLEDGE MANAGEMENT SYSTEM AND METHOD 



RELATED APPLICATIONS 



[0001] 



This patent application claims the priority of 



provisional patent applications serial number 60/252,2 07 and 
serial number 60/252,261, both filed on November 20, 2000. 



have accumulated a vast repository of knowledge that needs to 
be preserved and passed through time to be expanded and 
improved upon by each successive generation. Oftentimes, 
this knowledge does not exist in a tangible form outside of 
the minds of those who develop and apply it. The process of 
preserving and passing on this knowledge involves a complex 
and costly combination of formal education, mentoring, and 
on-the-job training. Although those involved in academia are 
trained to record their advances in great detail, more often 
than not such advances come from the 'field' and those 
involved in the day-to-day application of science. However, 
engineers, doctors and other such hands-on professionals are 
usually too busy or distracted to keep complete, up-to-date 



BACKGROUND OF THE INVENTION 



[0002] 



Many disciplines, such as engineering and medicine, 
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records. Therefore, what is needed is a method and/or a 
system to allow an organization to capture the knowledge of 
its members or employees, and manage that knowledge to allow 
the entire organization to use it and to further contribute 
to it . 

BRIEF SUMMARY OF THE INVENTION 

[0003] In one aspect, the invention provides a method of 
managing knowledge comprising capturing existing knowledge in 
q a predetermined format of selected information categories, 

h 

0 organizing the captured knowledge into an indexed database of 

m 

PJ information including links between related information, 

f 

^ acquiring new knowledge, capturing the new knowledge in the 

predetermined format, and updating the database to include 
the new information and links between the new information and 
related information. 

[0004] In a further aspect, the present invention provides 
a knowledge management system comprising an indexed database 
of captured knowledge comprising information organized in 
selected information categories and links between related 
information, and a process executable on a computer to 
capture new knowledge in the selected information categories 
and to update the database to include the new information and 
links between the new information and related information. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



[0005] 



Figure 1 is a diagram of a knowledge management 



methodology according to the invention. 



DETAILED DESCRIPTION OF THE INVENTION 



[0006] 



Referring to Fig. 1, initial process or step 10 



entails capturing the existing knowledge in an organization, 
as typically comprised of the employees' experience and 
education and tangible materials such as laboratory 
notebooks, project logs, manuals, etc. The capture process 
10 may include any combination of employee interviews and 
tangible materials reviews required to sufficiently extract 
the knowledge initially existent in the organization. The 
interviews and/or reviews may be conducted by an outside 
entity whose sole function is to capture this knowledge and 
that, by relying on unbiased 'outsiders 1 will not be prone to 
omissions and oversights as employees who are thoroughly 
familiar with the organization, its business model and its 
products and/or services may be. Within the example of a 
manufacturing company, capture step or process 10 may include 
interviews with managers to find out what products the 
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company produces, the organizational flow and 
tracking/reporting requirements of the company, and relevant 
financial information such as highest cost items, largest 
cost impact variables, number and type of suppliers; 
interviews with engineers to memorialize established design 
methods and processes, obtain copies of design manuals, 
references, lab notebooks, etc.; and interviews with 
production personnel (including personal interviews, team 
interviews, focus groups, surveys, and observation by data 
gathering personnel) to identify and capture any special 
knowledge and insights related to manufacturing variables 
such as particular materials, machines, or processes that 
have been gleaned over time on the shop floor. 

[0007] Following knowledge capture 10, the existing 
knowledge base is organized 20 in a form and format that 
offers maximum flexibility in accessing the knowledge 
throughout the organization and allows expansion and 
enhancement of the knowledge base in a controlled, 
supervised, and quality-assured manner. A highly flexible 
and cost-effective form is electronic, wherein the knowledge 
base is input into an electronic, computerized database as 
text and graphics. Appendix A contains a description of an 
embodiment of a software system incorporating aspects of the 
invention. Appendix B further discloses one embodiment of a 
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method for deploying a software system incorporating aspects 
of the invention. 



knowledge, the initial step entails identifying the most 
critical processes/information that are used on a daily or 
weekly basis, or that organization members specifically 
identify as most critical to their work. Other guidelines 
for organizing the captured knowledge may include identifying 
any of the following: 

- information that must be captured or tracked for business 
or management reasons; 

- information that is unavailable when needed the most, such 
as by creating a high risk situation if it cannot be accessed 
when needed due to a key person being inaccessible; 

- information that is used often but that must frequently be 
reinvented; 

- information that should be standardized for ISO, FDA or other 
reasons; 

- processes that would run more efficiently if integrated 
with other available tools; 

- information that will have an appeal for engineers due to 
their level of sophistication; 

- information that will help train users to learn the 



[0008] 



In one approach to organizing the captured 
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software; 

- information that would normally only be available to a 
company expert; 

- information that is often used to train new employees; 

- information that is observed as weak points in the 
collective knowledge of the company; 

- information that will empower users to make better, more 
informed decisions; 

- information that will stimulate the creativity of the 
users; 

- information that is typically shared amongst many users and 
would be more useful if made available to multiple users 
simultaneously; 

- information that is important for a group to be aware of, 
rather than just one individual; 

- information that will be lost due to turnover and 
retirement; and 

- information that will help align operations with company 
strategy . 

[0009] With continued reference to the exemplar of a 
manufacturing company, the knowledge is likely to center 
around the design and manufacture of certain types of 
products. Thus, the format selected for organizing and 
utilizing the information comprising the knowledge database 



d 



PATENT ^F 156347-0008 

may be grouped in a plurality of workflows, each defined by a 
sequence or sequences of steps, whether for design or 
manufacturing, wherein each step is linked to at least one 
other step in chronological, logical, and/or other type of 
relationship. The steps thus may incorporate and apply a 
wide variety of information. Each step may be defined in the 
same manner as all other steps, and may each be defined by a 
plurality of fields or categories of information. By way of 
example only, the steps in an engineering design workflow may 
each include: 



Pij - a computational field containing an equation or algorithm 

'*0 for calculating or deriving a quantity or value required by 

m 

the final design, or alternatively a logic decision point; 



- a variables field where the equation variables are defined 
and values assigned; 

- an annotation/comments field where various related 
information may be entered, such as observations related to 
the use of the particular equation in a certain application; 

- a references field listing preferred or required reference 
information and materials, or links thereto; and 

- a suppliers field listing suppliers that may provide the 
particular materials and/or devices required in the workflow 
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or in the particular step of the workflow; 



[0010] 



The fields listed above are merely exemplary, and 



many more may be included depending upon the type of 
knowledge being captured and organized. Importantly, each 
field may be linked to any other relevant unit of knowledge 
in the database for quick and intuitive retrieval and 
assessment of related information. For example, the comments 
field may contain links to references that are relevant to 
the variables in the equation or other source material. Each 
of the variables may themselves be linked to references 
explaining their significance, or to independent software or 
workflows that would allow the use to select or calculate an 
appropriate value for the variable, including third-party 
commercial software and software/workflows developed in- 
house. The reference field may contain links to the 
specified references and perhaps to alternatives, including 
engineering manuals and texts, encyclopedias, etc. The 
knowledge is thus not merely captured and organized by the 
method of the invention, but is actively applied to problem 
solving. 

[0011] In the manner described above, such a form-based 
approach may be used to capture a particular knowledge base 
into a logically organize, usable form. The forms may be 
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provided with a degree of intelligence such that they adapt 
to the information being entered and automatically link the 



information being entered to related or relevant, previously 
entered information. In this manner, the capturing process 



may be enhanced such that as a particular employee builds a 
workflow by specifying each step through completing a form as 
described above, relevant information that may have been 
entered by another user is automatically linked. Upon 
automatically linking a certain quantum of information, the 

Q 

m present user may be further prompted to divulge further 



rij information that she may otherwise have chosen, perhaps 

m 

i0 subconsciously, not to include in the respective form or 

in 

is. workflow. 

I* 
H 

illj [0012] In allowing the complete capture of what is in 

y essence a 'custom' knowledge base it may prove useful to 

provide for a custom taxonomy wherein the taxonomy of the 



particular organization may also be captured, defined, and 
cross -linked to other relevant quanta of information. As a 



simple example, a certain mechanical device may be used very 



frequently in a manufacturing company and may have been 
redesigned from the standard configuration to meet particular 
requirements. Identifying the redesigned device as opposed 



to the standard device as such in all appropriate instances 



may save valuable time and avert errors. A custom taxonomy 
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may also allow easier, more intuitive searching of the 
knowledge database by employees of the organization, provide 
more accurate results, and foster higher confidence. All 
terms defined in the custom taxonomy may be automatically 
interlinked to all other instances of that same term, and 
optionally to other, related terms. 

[0013] To improve the ability to search the captured 
knowledge database, it may be useful to present results in a 
)* hierarchical tree where equally relevant results occupy the 

o 

P same branch. Deciding the relevance of a particular quantum 

iOjJ of information to a particular search request may be based 

m 

jjQ upon any combination of one or more of direct user input 

(i.e. the user who input the quantum of information also 
indicates, perhaps through a field in the input form or 
|5j wizard, the relevance of the quantum to other quanta or other 

types of information) , taxonomy relevance, subject matter 
relevance, organizational relevance (e.g. quanta of 
information derived from the same work group within the 
organization may be deemed more relevant than information 
derived from other workgroups), and others. Thus, as an 
example, searching for a particular device may present the 
results in a decision-tree format wherein the first decision 
point presents the three (or any other number) broadest 
categories of mechanical design in which the device may be 
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found, followed by a few successively more narrowly-defined 
branches from each category, leading down ultimately to all 
the workflows that may be used to design the particular 
device, and/or may incorporate the device into a larger 
system, and/or contain additional information or resources 
regarding the device, etc. 

[0014] The information contained in the knowledge database 
may further also be indexed, a task that is aided by the 
initial categorization of all information in one or more of a 
finite number of standard or pre-selected information fields. 
Thus, as an example, all references are instantly recognized 
and indexed as such due to their presence in the 'references 1 
field. Further, all information present in the same field 
in all workflows, or all workflows in a certain sub-category, 
may be interlinked, and a hierarchy may be assigned to, or 
otherwise derived for the links between each such reference 
(or any other quantum of information) and all other 
references it is linked to. 

[0015] Once existing knowledge has been captured 10 and 
organized 20, the organization and specifically its 
members/employees may apply the knowledge to the tasks of the 
organization, such as design, production, management, 
planning, and analysis. Different members of the 
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organization may be assigned different types of access to the 
various organized information comprising the knowledge 
database. A project leader, for example, may assign various 
workflows to each member of the project team and employ other 
workflows to track project progress and cost, generate 
reports for upper management, and identify real and potential 
problems and retrieve possible solutions. The end results of 
applying the knowledge to a task will be defined by the task 
itself, such as the specifications and methods for 
manufacturing a certain object, or an analysis of a problem 
such a financial analysis of a proposed investment, or a 
medical diagnosis and proposed treatment. 

[0016] As members apply 30 the information contained in 
the knowledge database, new information may be obtained and 
new knowledge may be generated. For instance, an engineer 
designing a component using an existing workflow may enhance 
the workflow by updating material properties and 
corresponding computational procedures to include recently 
developed materials of construction that were not available 
at the time the workflow was originally captured in the 
database. Similarly, as a workflow is applied in successive 
projects, engineers may add annotations memorializing lessons 
learned from each project and solutions employed, doctors may 
add new side effects of medicine experienced by each 
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successive patient treated, and production managers may add 
shop- floor experiences with different machinery such as 
typical problems, most effective maintenance schedule, and 
spare parts most useful to keep in stock. Of course, as new 
projects are performed, new workflows may also be defined. 

[0017] All new knowledge that is generated or acquired is 
captured 50 in the same manner that the existing knowledge 
base was originally captured 10, through the same form-based 
applications that intake information through the same 
information fields. Thus, as an example, an engineer 
jjjy designing a new part may choose an existing workflow and add 

lyfj additional steps to it and/or modify existing steps, or may 

jbj, choose to newly develop the entire workflow. Regardless of 

U 

Ipjj the choice, the engineer will proceed to work with the same 

o 

C3 information fields, building each step of the workflow 

through the appropriate form. For each information field the 
engineer will have access to all relevant information already 
captured in the database, regardless of whether that 
information is found in the same, similar, or different 
information fields. To make the process more intuitive and 
helpful, different forms may be provided for creating and 
updating any one or multiple databases, which forms may be 
selected automatically in accordance with the type of 
information the user (e.g. engineer) inputs into the system. 
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The engineer will not only save time but will be enabled to 
make better decisions by having full, instant, intuitive 
access to any and all related information, including 
annotations from other engineers describing similar problems 
and their approach and ultimate solutions to those problems. 

[0018] By capturing new information in the same format as 
that in which the knowledge database is organized, the 
database can easily be updated by organizing 2 0 the newly 
captured information, indexing the new information, and 
integrating it into the database by linking it to other 
relevant information. The database is updated automatically, 
by organizing, indexing and linking, every time new 
information is input into the system, such as through a 
workflow. The organization may choose to include quality 
controls such as by assigning authority only to selected 
members to incorporate new information into the database, and 
such members will then have to review all new information 
before it can be captured and incorporated into the database. 
New information may be saved and accessed even if it is not 
accepted as part of the knowledge base. Appendix C discloses 
further such actions and features that may be implemented as 
part of a system embodying aspects of the invention, and 
Appendix D discloses methods of employing such a system. 
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[0019] 



Having now described the invention in accordance 



with the requirements of the patent statutes, those skilled 
in the art will understand how to make changes and 
modifications to the disclosed embodiments to meet their 
specific requirements or conditions. Such changes and 
modifications may be made without departing from the scope 
and spirit of the invention, as defined and limited solely by 
the following claims. 
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